Evidence suggesting that some proteolytic enzymes may cleave only the trans form of the peptide bond.
The rates of hydrolysis of glycy-L-proline and L-phenylalanyl-L-proline, catalyzed by prolidase, have been measured at several temperatures under conditions where a high ratio of prolidase activity to substrate concentration existed. Two well-separated kinetic phases, which can be adequately treated as two first-order reactions, were observed for the hydrolysis. The relative amplitudes of the two phases are nearly independent of temperature, but strongly dependent on the initial state of protonation of the dipeptides. It was found that the amplitude of the slow phase is strictly proportional to the known amount of cis isomer, while the amplitude of the fast phase correlates with the amount of the trans isomer. Furthermore, the relaxation time and activation energy of the slow phase of hydrolysis are in good agreement with the same parameters determined for cis-trans isomerization of the dipeptides, as measured by a pH-jump method for samples not being hydrolyzed. These results lead us to the conclusion that the slow phase seen for hydrolysis is rate limited by cis-trans isomerization of the X-pro peptide bond. Thus, this proline-specific protease appears to have an absolute requirement for the trans form of the peptide bond and appears not to cleave the cis form or to cleave it extremely slowly.